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SC., inlfEt'y h»\zn^XfSl1R-b.)Vfny{7[fq<DmiR^ 

7^£> 51 « <h* 7 -fe-y HE^x.5fcroT'* 

[»*S3] «HB*7-fey h*EEEIHJD|518&tt. 

7* □ <y ^ rtroliS^ t* -y h £ 51 ^ S <£ < & £ * "7 

[»*^4] MfE^-fc-y h«J£^^[U8Stt, — HA* 

[11*355] Bfrfe^-7-tr^ h«ffiTOa@ss«> 

try Mi»c««sn***©*ir^^^t. -n<=><D* 

*JE £-5 A. 5 x 3 - H f- V t &m TLTm&L z ti z> z t 



2 

e-y h^tr^*aisn*-fii5 ; -^»'ff^«fe«rpTsc$) 

i^^bt^ti^a -y £ wftgB/" - K£jffl8E» l a>* 

i ««{ict ok^2 ©«fiR^mia» i «t o <e 

y^'J. 

n. mi ro^tm2(73^©r B Ttzis»<s^^-- , 7 h-t 

•y ^cDfg 1 ©*T-*«7*a -v^lRh 7>^^ft*lT 

Stf -y Ht«S»ttif7 h^lc. IR^n^a- 
i:Ets*ifc^s - t;^n 7 f t . ^m^fzz t&ft 

yn-y^ro^--y htJl/traSroy5-tJl/h7>yX 

-y i7©MW$nfc7- FKn:**«-r*^5— ^ 
mmmzmw.iEnz> zt^iattsw 9 8b«© 

* >y 7 U > y IZ £ 0 #!H«ti[ A S #HS«{4«*lHlg& 

50 *#Afc^tt»«t-r4»*3Bi. 7, 9©i>-rn** 
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[0 0 0 1] 

)v?u >y v zmm.-t^wmw*^ u tuts. 

[0 0 0 2] 

<D » * ^ 5 K «fc o T - ? * ffi* 

WS«8UT«J53ESn*. L^LDRAM^&O, &ft 

[0 0 0 3] ^ntC*fbT. h^lKWllHlSScDffi« 20 

£ /Jn $ < T" £ -5 3£t§*#: /tUCWW 2f a»*SS ft 

(T) CDV-7.. >taiSf*#*^^">3' (C) 

ZL--y h-tJI/*S»fiia5iJSE«!bT-fe;^ny^«:«lJ« 
±-(7) -75*, ;a (5. T 2 if as 5jima et a !. , " High-dens i ty r. 
hain feroelectric random memory (CFRAM)" in Proc. 
VSL1 Symp. June 1997, pp. 83-84) . ^©TCtm- 

v t~m&mmm%imn&* tutu ««jx.«8<@©n.zi 

[0 0 0 4] 02 4H. Z\(DmfcT C&n=L~ V hMW 

ro^ZL- -y h -t;UM C 35<BOWI tf tt 8 M?lJ&tt£ *l 
T. t;^07^MCB«^n5. bt?u, 
t'7«BL, BBLlZ&mZtlZ-^HD-tJVZfUy? 
MCB0, MC B 1 ^l/TV^. 

[0 0 0 5] ti^O'^MCBO, MCBKOft- Ml 40 
tt. ^D7^Mh7>yX^BST0, BSTl^ 
LTt'7 hUBBL, BUCSttan. ftfl&SJtt:^- 
hiBPL, PLIwfifttSn*. &±)\,7a<y{?<D-t)V 
h7>zSX?<D7-h\*. 7-H*WL0-WL7l:8 
^£n&. fcfyhfcBL. BBLCtt^Hlbf-^^ 

[0 0 0 6] @2 5ii zwmtz&mm&t^wM* 

+ + /V>^<o8e#'ffi*«IE©>K!B£7 s — * "1" . 58S 



4 

-2>„ iT09-KiWLH "H" , 

7?1KI^BS0, BSlli'L", h'-yh^BL, 
BBLR^l/-hiPL, BPLI4VS SCfefch 

[0 0 0 7] ^ftf^JCAO. W^tf^-HftW 

L 2 tCJ;D t'-y bg|B LjH"J<£>:x- -y h-tJU^jI^T-Sia 

WL2£ "L" lCLfc&, yn7?IM^BS 0 5: 
"H" <hU 7WKSPL&VSS ^<=> 
V A A (lEttft) lC_htf-S>„ CtlCiO. S^^nfcOL 

-<y ht;Ko4t/v>^i:iE*'EP)n5n> -x— ^ 

"0" , "1" CJfci;T«**«ffi#Kv MdBLKK* 

[0 0 0 8] h*-y hiRBLKK^tHSftfcft^iEEtt. 
*f£fc-Tt*>y HRBBLK:#*.fc#flB*ffiV r e f £<D 

=fcoT, t'7h^BLIt *t—9 "1" c75*-&, VAA 
SC. "f— 5> "0" ODJi^fcttVSSlC&S. -fc 
>X7>^[US&SA&#rgtttc-r^Ci:(CJ;0. K*U1 

[0009] z:©w*fflU£?3*#&*»i«Mc*5^T. 

"1" t 4 -* 9- "0" ? 

^<0«-&Jrtt. ^l^— h^PLA^CDiE«JE»EP*ntrct 

ise^su^. tbx^aiLt. ■T'u-h^comffi 

r4«#ii*$n-2). "0" ^-^(D^^icti, -7*U- f- 

[ooio] «±©»fpJc43iiT, ^*-aiL«^-ft«« 

*S-5o 02 6(1 3fi««#:*^^->^»!»ttftaa (t 

S. -^T\ 7*V- h%mfr<b i &Wm#**^i'?l'Z5- 
Abn-5iEiEVAAH lEiltlitiC-VAA 
TtkU. t*<y h«ffi** 6 + Stt 
SiE«ffiVAA*iEttfC*UTV»S. t'7hMKC 
bttst. H2 6i:*tJ:5i:. "l". "0" t 1 — 

^03M^tlibB#COt*-y h^*ft±#«- [S^-Cb©^ 

fflbt'7 hl»lfi±#5-VAA5:S¥tL,T* 
02 6fr*>mt>frtz£oiZ. "1", "0" 
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7hitiCbfflll:ftfft5. ^-©M^ffibff^tfi© 
tyhilflftfftttt. att©DRAM£SfcD. 
<i©k*-y h^tTS^fiitS. 

[ooi i ] tz?>T\ hmmmmm^. 

CiOJlftS. BP*. 7-HiWL0Ci0f7 hiK 
t:-y h^g^cD^ftCblrftlAT. "7-F 

»wl o -wl 6 \z&mznrza.=.v b±)v<om^mm 

[00 121B2 7B. d©*Cl. 

b{| ^a^ftf^^^^UTV^o aiR?- F«# 
WL 0 (DM&lZit^X. WL 7 ©«-&lCltt. " 1 " , 

-0" y:-?pnzm&itiism^nm*iai'pirz>. 

[0 0 13] 

Stlfctt. ffi7j£#!lt:-y h*fcl/Ti:nf:H2 7(C 

s-rj;5&#Ramtev r e f^sna. #W*(tV 

r e f tt» "1" ^— ?<DV%<T>Wifrlhls¥y \-&W.tiLt 
"0" 5=— ^CDlftco^^UiLt:^ himiuW^©^;: 
K5£$n*. U**U #ItfiVr e f 

i^wL7Cft*t. "i" ^-^x^m^ihLm&t 30 

#BB«(iV r e f t©36*«^S < & 0 , " 0 " ?-9V> 

m&izitmz. m^thvmut^mmiiLV r e f t©M 

tt^*<*S. 02 811 fCll^ffll/tttt^-KX 
&«<OB8ffi£*bTV>*. 0 2 8CD®^H "0" , 

"i" ^-*<©9^mL-*«£<©«t'iB!«n?»s. 

[0 0 14] z\o>m\zT C®Ja-7 MewataEfflMiis 

^ffll^^U -fe;KO^W«fi^3Efl:-r SIS*. #fia*te 

£0 "0" . "1" x-^<7)ffi^-V>tCT>A'^> 4t 

[0015] zwmwte. iEWt#ii/Tftsnfc 

fc©T\ «7-F«lffilllwtt6"0»— 3£©K*Uib«*''' 

— v t> ns «t -5 ic l tz t c m^j^l- -v H mmwsl 
mv>&mmw * =e u ssttt s - 1 * s w t u t ^ § . 

[0 0 16] 

j££n, 3ll©«T£:fl2©^©F B 1S^&{B©3-->y £ 
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y- h a* 7 - h » \zim $ nfc * * u -t^r ^ -f £ . ffi 

t~. mffEk*-y F*l«tfLTiffiiE-fc;U:/D y 
[0 0 17] £<D«K:. f>y hlSKMLT. SIRSnfc 

So 

[0 0 18] ^7-fe-y h*EEHttjn[eI&tt. (a) 8«£ 
h-fe;KD-t;P^P -y ?f*3 tfy hi 

TMt5^t*5Tt, *tr>tt (b) 8iR£nfc:3.= y 

©&«#tfv hifr£j§^«£<£<&5*i-7-fe«y 

[0 0 19] Sfc. ^7-b-y h«ffi^^tsIS&«» 
t'y h«l:««anfc'>!5t< tfe-^ffl+t/VVi'flJffi 

i ^)£^^-^.5^a6(DlS^cDig!()h7>> J X37i:. Z\n<b 

<Dmm h 7 > s?* ^ ^a^$ 7- f »(as t'^ l t 
[0020] ziroBHKfcsilMmtt^ytt. ^ 2 
+ tAy^^tbXaz7 h-t^^^n, si® 

S^c^n. S--t;U-7*n-y^©^2C0vS^^7 p l/— hilw 

0 gisn, ftaiE=&-k;n-^>vx^coy-h^ i 7-Fi 
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&mn#* * / s mm \* y b mzm^ta z n*f§ 

^mw$%?v-vmmm&^ x^>n^mzmti 
wfnyirmtoas-YG* itfrfzt'y mc^a-iaa 
nz-mT-fnm^n&oimiz&zm, i wmiiics^ 

[0021] z-cnmrnz^zt. Ts^ynmn^v- 
&>z>M)\<-?u y ^> (Dm^m\zmmT^>n^-iBLm^<D 

T>A*^>X^ffiIE-r^3:t^T#^o Z\Z\X\ ZfO?- 

9<d\h&s — K&fiMBss i ©m&nyu^r— v'-rsfe 

©ill, yu-hWBftig»t-' f*:«lfi!t-rs^i:^T 

ess i ©*tt*ffi£u T^^^^tcs^snfco.- 

-y h^KOSfiStW^-v/^^^fCie^BJftlS^*. 
[0 0 2 2] £©3SWK:«*3&K«#;* ; t , Jtt. ^3 

m z ?tm2(D%ii?<Dm\zm$kmc>3--y ht^^m^m 
mmzn. &^)v7uyz<DW.2<Di%=?ffi-7u-bmz 
stiff * ^ -> * tate t* y h & izMfrft s n « ft 

[0 0 2 3] C©«6^. ^5— feJUCcfcoT, SIR tfy 
■^a-y^©a.--y h-tr^iilHStcoys— fe;i/h7>vX 

«y ^©iiw$nfc7- FmizMfo-?z>ys.-y- k*** 

[0 0 2 4] ftfc^OTSSWK^T, WJKIt 7 s - 
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[0 0 2 5] 

mm^mmi] 0 m. z\(D%m(n>%m^mz^ 

^MC^BiroWTttSB^ N 1 , N 2 8fli£5«ifc**S 
tit. t^7 r 07^MCB^M$n^>. HTfi, — 3ft 
cof-y h^BL, BBLl:^Sia5-0©WD7 
^MCBO, MCBISSI/T^S. 
[0 0 2 6] ■feJ^n7^MCB 0, MCB1©- »SN 
ltt, ^D7^HRH7>y^BST0, BSTU 
^LTt'7hlBBL, BLKjgttSn, «S»N2I1^ 
l/-hgBPL, PLi:Si^n?>. ftt^ny?« 
tJl/h7>y'X^T©y-hll 7-KiWL0~WL 
7l:8«3ni. t'-yhSSBL, B B L KteSl^tB 
-^£&ft]if*It" 3-t:>Xy >:/ (SA) igSj&2A*SS«5 

sn, yi/-h^PL, BPLtc«. -jv-wmmm 

[0027] zwnmnmmz&^Tte. mR-ztizv 
- FmnfasizmcTgtmr&mx-mism^-^y* 

ffiJE-rZfztblZ. t*7^BL, BBLffl-*CWl/T 

91jDlUSS4^ttt.nTV^. h«BE9Hn 
[3S&4«, UttWiCte, 7-?Wifrtiilstif* -t>7.T> 

KfcCTgfcS*?-^ hfE*t*7 MBL, BBL 

[0 0 2 8] *7-fcv h«Ef?inlII&4<0*#««J*© 

•y h«EEn*pniss4fi. ^'-^K^tHi^&^n&aw 
t*>y hscwbt. t7t7 httK^HiJa-rs^t-r 

z\(D®&, t7t7MEB. 
D7i/ftroiiR5nfca-7 h-bJKfi[«**tJy 

^#A^>7j^<h. ®(l (b) HCifi^O^'i' 

[0 0 2 9] 0 2AI1 (a) (Dtt&mm 
3 ^-7-fe-y h«ffiA VWEMUcofiH^fcXxU vXft^i: 
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©HffTSLT^S. SfcHMMl 7-HSWLO- 
WL7^WL0-WL3»^-^ WL4-WL7 
m jy )i- -JiZfttf . Btr#ro tff\r- 7ft <0 7 - H 
StlfclSH t7t7htEAV=0Vtl, 

[0 0 3 0] 02ATH ttaWC 7-H8WL0* 

a^^nfc«-&t, •7-H»wL7*«aiRsnfc»'&* 
wLo*«a«snfcNfofiffifK*-cb (wlo) t. 

7^^^n^:llf<7)ft^it^-Cb (WL 

7) t.\z.mmmts.z>. 

[0.0 3 1] 7-H^WL7«SnfcNft:. 
*-TJ:3Ci. 5S^-e^Lfcft^B^-Cb (WL 7 ) 

[0 0 3 2 J @2 Bti. (b) w^ni€iifflL/t«p® 
^-fe-y hfliJEEA VCQEPflPtf>lI"f £t*xU ->7.ffl^£ 

«wLo*«as?snfc*^t. 9-F»wL7**aiRa 

L4-WL 7*ia^3Enfc«^-Ktt*7-fe-y 0 
VtL, 7-HiWL 0 -WL 3«$nfc«#lC 

ztx\z£V). iSW(:MEi-Cb (WL7) 

ro x^-h*^ft«ffiffl'Jt'->7 fie 
gwL o s 1 7 - H &w L 7 5 ntz 

[0 0 3 3] [#HBfcfv Mt»::*7-te«y h 4( 
m&V r e f *»#A6n*#!»lfv h*£(c#LT. *7 

tE^lRtntfJ:^. HftWKitt. (a) t^Qf 
P#ti, |©t7t-y ME5^5Mt. (b) 
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[oo34]03Ati. u) <D^^mmLtzm^^> 
ftttE&sn?**. i©»^'b*Micii, 7-fiwlo 

-WL7^WLO-WL3 0^-7*t, WL 4 — WL 
7 ^l"»*t. mf*CDyjP-7 p 1*9a>9- H»*«a 

tR^tlfcHtte. Iffit7t7ME-AVm. ^ 
©y;W— ^**a#5^nfcl^tt, t7t7hlEAV=0 
VW. S3 AtCfcVvffc. ft^WtC7~H^WL0 
tWL 7 il«ljR*nt*^6*l/T^5. BP^7-b*8jl 

wl o^aw^nfe*^<755S^t?*-r#fia«fi:v r e f 

(WLO) 1ZMLT. 7-mWL7«StltI^ 
<0#BB*&V r e f (WL 7) **7"fcy httffiEP»tC 
i0t«l:->7hSt5. ^ntCctD. 7-FiWLO 
^M^nfe^W "0" . "1" ^-^cDK^tiiLfl!^ 
-7->?>t. «7-H»WL73ft«ajR*nfc«f© "0" . 

[0 0 3 5] 03BH (b) <DUttmmVfz®&V> 
Wttlfllire**. 7-KiWL7ATO 
n&»^<0***Tjjt*-#ilB*teV r e f (WL 7) K*f 
LT. -7- HSWL 0*»a«Snfc»^ffllWfi«fiV r 

ef (WLO) &*y-t>y \-n&.fttia\z£K)iEM\Z>'7 

i»wL o**awsnfcNfo "o" , "i" "f-^^m.^- 

[0 0 3 6] fife, m 1 l^Lfc^-fe-y h*ffiSWnilHl 

b l, b b L<D-jjtfm&.2ntzm\zmjnz&mn&v 

r e f fe#*S#JR«ffi*£®»**#K"r**- 
[0 0 3 7] 0411 gl©I«i:- #RB*ttf8£ 

tt. — j«*«B»l»DPLK*OK»atl**+/ , «->^C 

WWftB'Jt? hfflNMOS h7>y7.^QN 1 3 5: 
^■L.TVSSlC««Sn. 7^f^7»ll:iiNMOSh 
7>yX^QNll, QN1 2lC«fc0l!RWlCfc:-y 

i bbl, BLi:tii$n?>„ ^ntrj;o. ^-^aa-m 

sat-ra. fit, KiM&DPLi;:#*-5ns«ffi«:* 
t^Cri;J:^i*77"U>^«:ti:J; 
0 . IMWittV r e f 

[0 0 3 8] 0 511 H4lC*3ltS#Ba*fit56^lHll&5 
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©sefl-ffitfagrt***^**!* fit. lew 

iDPL^yi/-h«PLi B«©tET«tl/t#I 
teVreftLT "0" , " 1 " ©Si^iiS b«&©^ 
[BI©«*#afc.aKtt. «Atf*v^->^C r©S«£ 

[0039] 0 6 tt. 01, 04^l»«0 5tri3ttS* 

iBL, BBLlcM*y^'J>d/fC«J:0*7-fe-y h* 10 

0^-/?CA, CB0lftSfCKA, CKBI1 
W^nf3-^-hTf*5NANDy-hGl. G 

2 t^nsrom^twKtten&'f iNvi, i 
n v 2 (c<t os^wtcig»j$n^o 

[0 0 4 0] JliTtt. 7Kl/X(D3t'7bA0-A2 
triO. 8*©7 - HKIWL 0 - WL 7 (D-^*«1SIS 
n, 1£tzT Y V7y Mv hA3 0 . tyh«»BL. 
BBL©-J (EPS. ■fe^D'^MCBl, MCBO 
©-75) AWSn?>i&^i£LTl^. ^bT. 0 20 
2AT?8iWlfct7-t7 httEf^OTJStWfSffltbT. 
<7- K*WL 0 -WL3*«IiRSnfct*l:Ut7ty 

h*ffi*9UP-&T. 7-FiWL4-WL7«Stl 

r 0 0 4 1 ] ^(DfciblZ. ¥v hJIBL-jlCNANDy 
-hGlCtt. ffittftifTCKOt*!:. THlxXA 
2, /A3^A*Sn. tyhSBBLfflONANDy 
-hG2tCtt. ffittftfl^TCKOt*!:. TFUXA 
2, A3*SAASn-5. EPS. A3 = 0TfyhHBL 30 

«a«a&sn. _a-3^- k»wl 4 -wl 7 ©tsa^a 

JRStl5A2= "1" , /A 3= "1" 
^CAi©NANDy-hGl»tbM "L" tfS. 

VO^bn-S. A3=n?f7h»BBLl 
^^n, 1^7 - h'iWL 4 - WL 7 
$nSA2= "1" . A 3 = "1" ++/1->^ 
CB«©NANDy-hG2©W^ "L" £fcO, S 

[0 0 4 2] 07Alt A 2 = " 1 " , /A 3 = " 1 " 
tlcfcO. t^7*n«^MCBli«lR3n. I^7-F 
^WL7 *«ajRSnfcl^<05M!i#^ ) E l J ©KA^ 
5>^bTW. «7-H«WL7*«aiRSn dt^J 

t 1) . tOftti^nyi'MCB 1 tljRtS^Df 
^ISi^BS 1** "H" ^l/-h^PL(l 

-H" 7&«M.e»n* (nswt 2) . fix, mmumn 

TCKOrt* "H" \Zt£Z>£* NANDy-hGl*«fttt 
K&D, (Mfrfl^CKA#Hi*j3tt* (B#^J t 3) . 

[0043] ^mccto. r-^^di^nsk'ys 5 
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SBLL +YAi/?CA^Ltt7-fe7MEA^ 

tat 4) , "o" , "1" ^-^tffcfcHSfiSfts. -t 

©l£. yi^-h^PL^ "L" ibT mmt 5) - St 
^mbx-^roS«#^^%^nfc^. -k>X7>7 
@BA<#fitti:Sft5 (HtS'J t 6) . "7— F»WL4, 

wl 5 , wL6i$mtRztitzm&i>mm(DWimzts.z>. 

[0044] 0 7BI1 /A2= "1" , /A3 = 

"l" ic«kO. t^Pyi'MCB i*«IJlsnio, 
7-mWL 1 AJIK^nfe^fflW^-f 5 >^0T 
0 7A£JlfrtK ISISt 4-CKiMHP 
CKA, CKBIC«Ktt*ffi«*»S*vr. I«f7hi 

0, WL2, WL 3j5«aW3nfct#t>H«»WlfPt^: 

[0 0 4 5] ^©iiClt, f'^iBL^bSiaz 

BLlCt7t7 h«JE##*.£n, MMiWct^fC^-h* 
iWL 0-WL 3^IR5nfctft©{l^-y>© 

[0 0 4 6] 0 6©*"g\ *7-fcy MBES6£IUB&4# 

0811 rl?)t7t7 htE?:i41"^t7t7 M 
)E»£|§ij840>«f£*SbT^S. #tf-yh 
iBL, BBLi;Wi*7^J>yfflt»i:. zio-To 

©+t/V>^CA, CB, CC, CDA5ffliSn5. - 
tlbffl+t^vi'CA, CB, CC. CDOffifta'FC 
KA, CKB, CKC, CKDStit5fc*CW^ 
n. NANAy-HGll. G12, G21, G22t 
-fM-j»INVll, INV12. INV2 1. IN 
V2 2^Kltt»n-5„ 

[0 0 4 7] H£T?tt. 0 6(O*^i:|5j«lC, 7h'l/^ 
©3 tTy hA0-A2tCj;D. 8*C7~FiWL0- 
WL7©-t3*«IjRSn. *fc7h*bXt*y bA3iCcfc 
0, t'7hmtBL, BBLffl- 7j (EPS. t^7"D7 
JMCB1, MCB0©-75) *»I«Sn*i^SSS 
LTl^*. SEC, 7-KiWL4-WL7©56. WL 
4XHWL5*«nfctft. WL6X«WK7*< 
MRZtitctZ t~?mtf.z>*7-ty hfES:I^f7 K 

[0 0 4 8] EPS. A2 = "1" , /A 3= "1" ©t 
t^U'^MCBl^IJRSni^. 7-K»W 
L4-WL7//«5n. ^©ttNANDy- h G 1 

J-, A 1 = "1" TiO/A3= "1" CiO. ^-h* 
iWL4-WL 7©5S. WL6X(iWL7«^n 
5» NANDy-hGl 2**8ttftStl. * 

v/t~>9CBfimm2nz><, eps, i 7-k^wl4x« 

0 WL5«Snfcifli+Y/V/5'CA©^. £fc 



(8) 



2002-931 53 



13 

7-FIWL 6XI1WL 7 7^aRSnfct€tt. 
[0 0 4 91 ^nt'ctO. 7-KSiWL4XttWL5*! 
hflffilCtt^T. 7-mWL6X(JWL7«$tl 

■y h^BBL^^-^^M^ai^ns^^feiBHi-e* 

-5. Z\<D®&iZte, 7-FWL4XaWL5*?I^ 
nfct#«NAND^-hG2 l^ttftUt^t^y 10 
^CC©^7>\ SfC7-K^WL 6XIJWL 7?!>W1£ 
nfct€«. UlNANDy- hG 2 2**Stt{tLT+ 
WV>*CCfcCD*«PP3KB»lS*T.*. 

[0 0 5 0] 1911 A 1 = " 1 " , A 2 = " 1" S.O 
/A 3= "1" !CctO. tJ^P7^MCBl*51^ 

n. io7- «wl 7j5«aKsnfc«'&o3fisi*ff^ 

(B#*J t l) , f0l«7"n-vi'MCB 1 £ 
SKT^^n-v^jl^m^BS ltf "H" KlfcD. ^U- 

-h^pLJi "h" *t#Asns »at 2) . 2c 

T. fSttftI§TCKO*S -h" i:^5t. -^fflNA 
NDy-hGll, G12*tffitti:&0. ggffijfs^CK 
A, CKB*«ffl#2nS <(#*Jt 3) . 

[0051] ^ntc^o. f-^*wsn5t'7h 

SBLl:, *t/V>^CA, CB^bt^7t7Hl 
Ji^-^-XbtlOo -r©BS. tl > 7 7 > y iHira AT : ?a££lt £ 

n (Pt^jt 4) , "o" , "i" x-^tftttfcesn 
xr>^ia»35«#»ttK:an* (u#^Jt6) » «7-f* 3 

WL4X(iWL 5«Snt*^ii. KftM^CKA 

"h" tfco. *t/v>j'CA«)»*wftsn 

So 

[0 0 5 2 ] H6&^H8t-*Lfc*y'-t-v h«J£fg£ 

y^OlliEtlt^S. ^©fc*6. B8TI1. — ». 
©^7-fe-y h*JES5fi*-r*fc«)lw. S-t'-yb^BL, 
BBLCrflfOffl+t/V^CA, CB, CC, CD 

[0 0 5 3] 01011 •5-<BflSfc:f7-fe -.y W 
B4ffl»)S«**tTH5. --TI1 t'7hiBL, 
B B LlCglSnfc* 7 7"U >y-ffl + ¥^->^ C A, C 

Broewija^cKA, ckbhwut. 4m<Dmmmi± 

VSS, V0, 2V0, 3V0&IKM!:4^-T, 47. 

BP*., 8*©7-^WL0-WL7l:MUT. WL 0 
XteWL l*t»R;£nfcl*. WL2XBWL 3*«I«5 
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nfcB#. WL4XttWL5A«l«Snfc^. WL6Xti 

[0 0 5 4] -t©fc«)C. +V/^->^CAC73^if)5STC 
KACH 1E3V0, 2V0, VO&^VSS^A 
2>fc*fflIifflPMOSh7>yX5'QP2 1, QP2 
2, QP2 3, QP2 4r^t5nt^So IhJ^UC. + 
W^>?CB©lgWj^CKBlrW:. 1U3V0, 2 V 

0, VOS^VS s£5-*.*fc*©KftfflPMOS hy 

>y7.^QP3 1, QP32, QP33, Q P 3 4 
ItbtlT^So NMOSh7>yX^QN2 1, QN 3 
1H. iStti^TCKO^ "L" BW* 1 ? 
CKA, CKBSVSSl:'Jt7 hf 4t*«Ut7 h 

[0 0 5 5]IlfflPMOSh7>y^?QP2 1, Q 
P2 2, QP2 3, QP 2 4 £7 F l^K^TSKM 
l:t>Iftt5fcft©T3 - KV- h t Lt. NAND 
f— KG 10 1, G10 2, G10 3, G10 4*«Rt7 
6MTt>«. IWr. IifflPMOSh7>->'^QP 
3 31, QP32, QP33, QP 3 4 2:7 Hl/^CSC 
T M IZ * > ^93T S fc. * © 7 s =1 - ? V - V £ L- T . 
NAND •7"*— h G 2 0 1 , G202, G203, G20 

4*^ite>nT^s. 

[0 0 5 6] NAND^-hG 10 1, G 1 0 2, G 1 
0 3, G104H t^7P7^MCBl, MCB0£ 
|Wf57 K t/X t* >y SA3A«. /A3 = " 1 " © t 

EP^t Jl'T'a y M C B 1 1 1 Kffitt 

ft^nSo NANDy— FG2 0 1. G 2 0 2, G2 0 
3, G2 04H A 3 = "1" ©t#, W%±)V7u v 

io i?MCB0^i«sn5tsi:ffittft:ati5. siccn 

f,©NAND7 ! -M:li8*©7- Ki«-*fo$:I 
jRfSAl, /Al, A 2, /A2©*a*^to-&A«A 

0. 7-Fifili:«tT*x:/i2». 

[0 0 5 7] 01111 /A 3= "1" tCiO-kJUT'n 
yd^MCB lBP-fety h*BL*t»RStl, A1=A2 
= "1" K± 0 7- K«WL 6 XttWL 7 *«lRSnfc 
* © 3&£g ;* =E U © iMt 9 -f 5 > y S * L- T l/> & . 
Wittf 1 ?- Ki»WL 7 #B«?Sn (ISM t 1 ) . ^©& 
t^D^yMCB l^a^TS^n>yi7ii^«^BS 

40 i*i "h" icfco, yu-hiPLi: "h" ^*#x.5»n 

S (P#^Jt 2) . LT. ffittftlfTCKO^ "H" 
CftSi. A1=A2=/A3= "1" CiONAND 

y-hGi o lT^stt^fto. mmvvy^7,9QY> 2 
1 > i/T, igffli^-T c k a ic 3 v 0 *«ia* s n* 
(p#^ij t 3 ) . 

[0058] crnicio, T-i'^fb^nst^vh 
^BLtc, 3votBtsnft*t/v>^CAi:iO* 
tS*7t7ME^^.?>^s. -fc>7.7> 
yiuis^sttftsn ossst 4) . "o" , "1" 

50 ^ASftjJliSSni. :/U-h»PL£ "L" 
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tLx mmt 5) . mfriiiisT-ponmz&frtfts. 
6) „ y-vmwL6tfmiR2ntzm&hF\®.<Dmmz 

[0 0 5 9] >7-h*^WL4XtJWL 5^*M^$nfcP# 
tt. NANDy-hG10 2/l^>i:!S0, ti^> 

vo^-¥x.?»n-5. iniao. >7-fi£wl6, wl 

•yhiBLC^bM. 7-FlWL2XliWL3^ 10 
ISJjnttfd NAND^-hGl 0 3tfjr>\ZU 
0. m9] h7>yX^QP 2 3tf?)r>£te.iT. Kffi)^ 
^CKA{;«V0^A6tlS. ^ntdcfcO. 9— FH 
WL 4 , WL 5 ^M^Snfc«^lClt^TM^/hS 
7t7htll!l s k'7bSBLl:4A^n5. J^TIe]^ 
Id, M^^n^^-F^Btc^LT^AKX^-y^ 

[0060] u±.<Dmmoy&mzti^T. 07 a, 07 

B, 09, 011(C43^T, *7Hv h«ffi^^[s]SS4 20 

"L" ^TS^I' 5>y«, -fe>X7>^@SS2 
■tyT.mft&'fT^* -7V-FHPL£ "L" tCMLfc 
-tr>XT>^[iIifS2^^ffi14^T^»n1iiLTV^. 

USAt. y 1 u*. 'J ' »- ^ «- — — «-•« »■ - 

h»PL5: "L" KT££Ditutef§t4<Wf-^TCK0£ 
"L" CfS^tfcT-t^. 

[0061] z.z.^x-(Dmm^mmx^ tci»- 

-y Fil^^^ljltt^^^'JO^-F^iBlCcfc^tt 30 
3^t'7 hmzmfe(D*7-tv FttESr-^S^chtc: 

^<hH=t0. [Simi3 7-F^{4am:^^aiL«^CD 
•^-c; >057 >A -^ >x Srffil-T £ £ £7^#gT&<5><. 

[0062] mm<nmm 21 012a. ^<Dmumm 

4tr*-flHlSSt|5lilT$>0. OL--y F-kJUMCtt. 

fcl--y F-tr;HvlC^'0»#iJT«^N 1 , N 2 8 

0Tli, -«©b'7hiBL, BBLCgiStlSro 
©tfT'O'^MCBO, MCBl5iLT^5. 
[0 0 6 3] t^yn-V^MCBO, MCB1W-SN 
lte. yp-yi7 3SKF7>vX^BST0, BSTl£ 
^Itf'vMBBL, BL\ZimZft> te^N2i±^ ! 
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u-f^bpl, PLizmmznz. &-t)i-?ny?<D 

-tr;UF7>vX^wy-F«. 7-KHWL0-WL7 
l:8i$n§. t*7^BL, BBLlCti^tbL^- 
*£&*Di§§*STS-fe>X7>7 (SA) [1I?S2^^$ 
*L ^V-Fi&PL, BPLtCH yu-F^lgffij|HlSS 
3 7^S;it£*lT^3. 

[0 0 6 4] yi/-F^Sg»0gS3^ 
^ypftryu— hSPL, BPL^im**©^!/ 
-F^IB»)[E]SS<hLT(DlS^tel^ X^>A'-TB#lC-t 
jb7'O7?MCB0, MCB ltf>F*ggB/-F£P)T5£m{i 

-v — "0", "1" r-^ffltttt'f^ 

Kf^ffiSnStt&cDWiC&^illi SL< tt#!H« 

liiiBjL+rame) t-rs. yu-F^sg»jiHis&3{i. 

7*tV ^iSKtt, ±»Ufc:7U^*--;>«fc«k9HV> 
yUf lj S'-vm{i=t f 3{£^^3:5rlii^^l/-F 

[0 0 6 5] 01411 y^-F^IB«lIsI!fS3©0^- 

PMOSf7>yX?QP4 1ll 9 
P-/^d>l = "L" iCiO^-^WW^nT. 7lx-FSS 
PLlCiS«&VPLH5r-^X.3„ NMOSh7>-/X^ 
QN4 1I1 i7n-v^(J>2= "H" K«kD 
T, ^-FI&PLKfgttftVS S£#*.&. NMOS 
S7>y7^QN4 2 tPMOS h7>vX^QP4 2 
H. ^^077*3= "H" , /<f>3 = "L" C 

&K>*>mmznT. ^u-F^PLicyu^--^* 

ffi (B«S^#IlfiV r e f) 

[0 0 6 6] C(Dyi/-F^Sg»JtHlS&3(ODj^jSPH 
01 5(D£olZUZ>. w*>. x^>a<b#» <M = 

"H" . «2 = "L" , (J) 3= "H" ' 
-fV— FjRPLCttV r e f *i#A?>n5. 

l/-h«[:#Abn?>7*>JfY-yifiVre f tt. ft 

arr ct ^ iz-t ;p -t* p y z <d as / - f tee in $ n £ . 

TV'TA Zf9$\3.* £3="L"T?&0. (fcl* 1 "H" ^ 
£ "L" (C, H5^-C<f>2** "L" 75^6 "H" \Z£ifrtZ> 
ItiO. )!H^i§i«aVPLH. ffiftVSSAiT'l/- 
h8PLi:4x.bti5. 
) [0 0 6 7] 01 2©3Mi«{** : E'J©ftfl s *. -fe^^ 
Dy^MCBii:*BU lo7^f^^i:7-Hi 
WL 27&«a«Sna«^lCOV»T. 01 3(7)^-r5>y 
0*#!SbT^:Hltt'Wr*. i7P-y^<J>3= "H" 
^>A'^B#, Hfi^Wcfc^tC^U- F^lgUitHlSS3^e.y 
l/-MPLCtt7" l Jft-ytfiV r e f 7i^^.^n 
S. £©18. ^7-HiWL0-WL7(i"H" 
0. 7"l/-hiPL©7' l Jft-ytfiV r e f tt*> 
Ltt^tJl'h7>->'X^?:^UT, t^Oyi'MC 

-B 1 <OrtSR/— Fteiiisns. 

.0 [0068]?P>y^cf>3# "L" H^«C0, |sJP#^M^ 
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7-FHWL2** "L" l:ftot. 7?T-<7W}ftlZA 

z> mm i) . fi/t. zfny?m$as^&s mm 

}R$*lT "H" \ZtiK> »Jt 2) , tJ^P-yi'MC 

BL (cSiBt^n 3, tLT. fDy^ltf "L" 
0 T. 7V-H*PLK:SS«ffiVPLH (H13CD#JT 

SEA« "H" (CftO. f^^BBLmWeti 
«fi[V r e f troJtlxtrcfcD, t*7 f^BLIt jr-9 10 
"0" , "1" KllSUT, vss, VAAtCti*S$n 

[0 0 6 9] ^07^*1^ "L" KlfcO. R 

t>-iX>7Uy>7 <t> 2** "H" fcfcSdfcT. 7V— 
PLttfilftVSStCl^n^. 05*1 t 5) . -fe>XT 

&o\z "l" WV>$Mci£ 
«ffi#ffl*D, "o" ^-3?ro*-&fiMa*J£-fe*n££ 

frSSJOHlU MlC-tr>XT>'7 P [HjgS2$#ffi14lC-r?> 

(tt*y t 6) . fn"^d)2S "l" tu I 

C7-HUWL2S "H" . n «y ? <!> 3 £ "L" tb 

[0 0 7 0] ^©IOS<o»*©»-&o!MII«# : * : v^-> 
P-/^©rt«y — Hj^V r e f C^Uft-fS*l5. 

rom^m^^sn^^tism^ftttt. 7-kswloi;j; 
7-h*wl 7»c«koaRan*e«y h« 

[0071] t^ny^rtsy-Hwyuft-f© 

^ftbt, 7-KSWL 0^MKbfc*-&lClt^T. 
-7- KiWL 7 gaKUfci^©M«ffitB A Qfc*» 

KJt^T. 7-H8WL 7 **RUfc«£<0#**«M 
[0 0 7 2] £Jl±«J)|g*. HI 6ir*-T«t'5tC, "1" 

0^SKL-fc*^lCit^T. 7-H»WL7S«Rl/fc 
»-&«fcD«'>-r3A<. -?-(DM'>#«02 7 tit^xr< 
"0" T-^l:Ot>Tli 7-KIWL0 5I 
iRL7c*l£lCit^T. 7-K*WL7S13Rbfcf^ 

jjtfimfrizmm-rz. anit «f*»B2 scwea 
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ltv»*. "0" =r-*7<r)m&. mnmizm^m^mit 
a v - f a*w l 0 a> e. w l 7 c SEft-r s tc o n 
r. mfrtt%<ts.2>&* is-ire**. "1" 5 s - ^ 

(Dm&temz, 7-KSWWL0 7l^WL7i:tft 

T'&So fot, #BS*a (HI^K^U^r-ymttT 
V r e f £ "0" . " 1 " x-*© 1* y hUM 

[0 0 7 3] higglr^-fcy F«ffi*-£*.*:&£"T? 
«, 7- F^iBtC^bT^-7-t-v USSlRti* 

-Ftcyj^v-v^nfc«^ii. 7-F^roS^Hck 

*#m^«ffifcitt*2nT«*uju3n5. tot, r 

[0 0 7 4] 01 2©@»lC*tUT. #9a«fif6*lelK 

«{4^^[h]ss4« > -sa*«ffi«i«iDPLn«toffi«isn 

CDf£^!i. 7.^>/^-f BSliU-fe'v hfflNMOS F'7>> ; 
X^QN 1 3 ^ ^UTV S S icMSStl. 
l:liNMOSh7>"WQNll, QN12l:±DS 
§{#)\Z\Lv h^BBL, BLKSMStenS. 
50 [0 0 7 5] ^<DlBlS&«)«»*^»ffi)^^-f 5>^7*£H 

I 91'^. tCDlJHftffH-Hl 2(0*i^<h|5l#-Cfe 

17— F«WL2tf "L" (C&oT7ff-f7'i#i:X0 
(«f*Jt 1) . t©*7'n7?lRMBS 1*« "H" 

0 755 "H" KfcS (Wftlt 2) o «wr. 7*U-h»P 
LKVAA^ASNfKiaJNM^ ttftfcDPLK: "H" 
£^-;L£ (P#*Jt3) . 'nKcfcO. h7>y^QN 

I I siut^t/v^c rifivy hSBBLcaas 

40 n, ■ItDPLCWSftSlE^liy HBBLt 

11. #JH*(tVr e f j&ihf-y F«9BBLt;#A^n5. 
*l/T, iI#MI^tDBS0£ "L" "TV- h 

^pLi3ct^m»i^DPL& "l" mm 

t 5) . Hl^^^«7btl. U-tr-y Ffe^DRS 
it "H" i:lt, +t/v/^Cr®;-^vssi: | J 

tyhb (Nf*Jt6) . -t>X7>^0IS2S*fSttK 
t5 (Bf^iJ t 7) . 
[0 0 7 6] £A±©±5C. -0<D+^/^->^C r Srffl 
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£#*.S#BH*&V r e f SrH^bfcttffiT. IOt;i- 
y P -y ? © -V - iSmmz£ i T 9 - H»&«KJ: 

[0077] 0 2 0 fS. 018 K*W-*#BBW&S6£|5| 
K4© + t/^^Cril/T. flfR*(*t**/t^^Ttt 

+tA->3 7 cn:tt, y^u-fe^© "o" 7*— yttffit 
ra«©a«»a«»**«*ii*nat)©i:f fit. 

#fi8«fi[V reft LT " 0 " , " 1 " ©S^-tii UMi 

hMC©^Mm#*wv°->^c©^-n=t 

[0078] 12 111 020 ©@g§#f5!c©*"S-©iW 
3"f5>y£, 01 9td*^2i±T*LT(,>3. 0 1 9 
#RB*{a36£®K5©«»i*DPL*7 f 

-ytt*aju»fp©M. "h" k:#-5. ■fe>^»f^jj«» 

TLfcE B£*Jt 8T "L" CUTJr»5^T*S. Z\ti 
fit, +t/V>^C r tLT^lMtAy^Sffl^T 20 

^z>rz£>. m-DX "i" x— ^**»^na©*B&jh-r* 

[0 0 7 9] ddSlf05IJfi©»ffi-Ctt. "7-K*M 
fb&SfjIE^Sfc*^. t*-y hiiSIKIt^lib'v' K8<tS 

mm<»wm&wzm.w?z>. 

[0 0 8 0] [^«5©»fll 3 ] 0 2 2 tt. -t©«fc:^«!i 

fflfiwTcf^azy hgtfijBBttsiassmfl^^'J© 

1. MCBOiigiJlC. y5— b^ayi'DMCB^K 
ttSftT^S. t;^D7fMCB0, MCB1AS81 
(D-t)V h 7 >*J7> ? T t V /V>* C £«fc 0 «t 

^n^i^C- ^-t;^D-^DMCBH. 8<@ 40 

(7? y s — t ; v v y > v * * d t © m m mm \z x r> m & z 

[0 0 8 1 ] ys— fe^h^S^^DT©— MlttSJfi 
Sn. Mlll!Ry-h^>yX3'DBST0, DB 
STl^Lttn^nt'-vMBBL, BLCI^W 

7— KiDWL 0 — DWL 7 £«k 0 SBi!]£ 
My-^7>yX^DBST0, DBSTltl ^ 
^MtRff^DB S 0, DB S 1 \Z&0mW)-2tl2>. 



20 

ttBUK. t'^h^BL, BBLC#ffitfiVrefS4 
01 8^c^«0 2 0£H«©#BH«ft5B£ 

[0 0 8 2] ^i-t^ny^DMCBd til-^O 
7 i7MCB0, MCB 1 CO— JjtfMIRZtlfcmz. t(D 

|bJ3? 15 £ # MM © t* •;/ h m IZ ttMlT -5 fc © C ffl 

e,. isRsnfc-fcjK7o^©«F£«Stt. iiiRsnfc 

5-t;Ph7>->'X^DT?:, 1z)l-7ay>7\zm^*>n 

[0 0 8 3] 12 313, z.(D-$m<Dmm(Dm&<Dm<fe5 

-rS>y0T$>£. 7^>/WPf. 7-FIWL0-W 

L7*t"H" ir«#«tism. PI«i:y5-7-raD 

WL0-DWL7fe "H" CffiSf^nS. tit, 
7V7ft. 7-h'*WL0-WL7O-W'L" £2 
ft5££fc:, |B]($l;y5-7-HiDWL0-DWL7 
(O'fiOWJBtSt)©-*)} 1 "L" tSni. 02 3©0<J 

-m. t^P'^MCBi^wn. 7-KiwL 

7#I«^nfcS^^SbT^-5. 7-mWL 7 £[S| 

Mt l) . tl/T^nyfliRISfBS 1# "H" (eft 

7*a-^I!RIfDBS0*s "H" i:ft^T. ^3 
-t;i/7*0 7^DMCB^b'>y SIIBBL *13 
(Bt^iJ t 2 ) . 

[0 0 8 4] ^ni:i0, -t;i/-7*n-yi7MCB 1C09- 
K«WL 7\Z^DM^nrzO.-y h-fej^lfy MSB 
LtC»a$n. HBlCi'S-fe^ny^DMCBOj' 
5-7- ^DWL 7 lC<tDlK$ftfc^2— bJVh5 
>yX^DT CDt'-yh^BBLtCjg^Sn^o 
#HH«© tfv hiBBL Kltt. 0 2 2 T»4#ISbfc#!a 
«^fg^IeI?Sm:0m^©#HS«f4V r e f»^e>n 

o , " o " , " i " =r—9 ©*iB'j*«ff t>nz> mm t 

3) o *■©*£, 5t©^Jfi©ff^<h|aHttC, -7°k-h^P 

"L" tcbT«E*ffiU^-y©?9S*a**fT^ 
(P#^Jt 5) . -t>XT>^@»2«r^fSttt-r* (Wf 
*J t 5 ) . 

[0 0 8 5] d©^«i©»86©*^. -feJ^7'a-7^7MC 

B©K*mUlC*«r»T. >7-H»«i«t^i;TftJttS-t 
;U 7* □ y 9 <nm±®Mtf eyh»BLC»KSn«l» 
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©t*-v h*lC#^S#S*fi[V r e f 

[0086] ^<o*»©»a8K*^T. ys— t;u^n 

^©■MmM***'' 4 . 02 3t:«ltSl 

"L" fcb. SfcaKSnfc^5-»7-HI8DWL7S: 
"L" tfSCt^tt^. 
[0 0 8 7] 

"o" , "i" "f— ^com^-?— -jy<DTyn-yy7,t^ 

[HBroffi^^BJ] 2 
[0 1] £©»W<D«©»ttKJ:3aWtfl s * : E I J <D 

[0 2 A] Mt*7 Msi:t7t-y 

[0 2 B] WSVdv btiUZ*7±v hmifcft-^ASte© 

(75#ft0T$)^>o 
[0 3 A] #eat*-> h«/±^-^-^^*"^ 

[03B] #!»tf? h«UC*:7-fcvh«ffi*^*.*ffi0> 

[0 4] 01 ©«riEK#Sa«fi5E^@K*WfinUfclHl8& 
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